Key words: theta rhythm --entorhinal cortex --hippocampus --dentate gyrus --voluntary behaviors --paradoxical sleep SUMMARY A regular slow wave theta rhythm can be recorded in the medial entorhinal cortex (MEC) of freely moving rats during voluntary behaviors and paradoxical sleep. Electrode penetrations normal to the cortical layers proceeding from the deeper to the more superficial layers reveal a continuous theta rhythm in layers IV-III (deep MEC theta rhythm) with an amplitude maximum in layer III, a null between the outer onethird of layer III and the inner one-half of layer I, and a continuous phase-reversed theta rhythm in layers II-I (superficial MEC theta rhythm) with an amplitude maximum there. Deep MEC theta rhythm is similar in phase and wave shape to CA1 theta rhythm; superficial MEC theta rhythm is similar in phase to DG theta rhythm. Laminar profiles throughout MEC show that the theta rhythm is generated there; it is not volume conducted from hippocampus.
INTRODUCTION
A regular slow wave theta rhythm can be recorded from the hippocampus of freely moving ratsS,45, 49, rabbits 51 and catsZ,7, 47 during some waking behaviors and during paradoxical sleep. The theta rhythm can also be recorded in the anesthetized or curarized animal following appropriate stimuli4,5,1a,a3, 50. Early investigations suggested that the hippocampal generator, i.e. the source and sink of current flow which gives rise to the extracellular potential, was located in pyramidal cells of CAl14,1L More recent work has shown that there are two generators of theta rhythm in the freely moving ratS, 49 and rabbit 51 and in anesthetized or curarized ratS, 50 and rabbit 4. The generators are located in the CAI and dentate gyrus regions of hippocampus.
